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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHWWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaétoM deaepanbHON paboyelt MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3alMI0 H3yYCHUS
(bU3MKKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuanina
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COAECPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTEeCTBEHHOHAYYHBIX YYeOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomued u GU3HIECKOU
reorpaduedi, BHOCHT BKJAaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
MPEeJOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOro 0O0pa3oBaHUSl B CTPYKType OOIIETo
oOpa3oBaHHsS COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHOW TPaAMOTHOCTH H
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenne @usukun Ha 0a30BOM YpOBHE MpeIIojiaraeT OBJaJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHBIE U UCIOJb30BaTh  HAay4YHbIC
JI0Ka3aTeIbCTBA JIJISl [TOTYUYEHHUS BHIBOJIOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepauuu, peagu3yromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPKAEHHON peUICHHEM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

MpUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydJaronuxcsi K HayYHOMY
M3YUYCHHIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
po(eCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJIbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oOrrero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKUE SBICHHS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCIIOJIb30BaHUEM buznyeckux MoJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO €O cepaMu poPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
Ki1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno0).

[Ipennaraemselii B mporpamMmMe no (u3HKe nepeyeHb JadopaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP IPOBEICHHUS



1abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. @®usuka u e€ posib B IO3HAHUHN OKPY KAIOLIEr0 MUPA.

®usuka — Hayka o mpupone. SBneHus npuponsl. PU3NUECKHE SBIICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuyuH. Duznyeckue
npuoopsl. [lorpemHocts u3mepeHuit. MexayHapoaHasi CUCTEMA €MHMUII.

Kak ¢usuka u JApyrue ecTeCTBEHHblE HAyKHM HW3Y4aroT MPUPO.Y.
EctecTBeHHOHay4YHBII METOJ TO3HAHHUA: HAOJIOJEHUE, IMOCTAHOBKA HAyYHOTO
BONPOCA, BBIJIBJKEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, 0ObSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue GU3NYecKuX SBJICHHUM C MOMOIIBIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHu4yecKkue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®usnueckue npuOOPHl U MPOLEAypa MPSMbBIX U3MEPEHUN aHATOTOBBIM U
1 (POBBIM TPUOOPOM.
Jlabopamophule pabomot u onvimel.
1. OmpeneneHue UEHbI IeTICHUs IKaIbl U3MEPUTENHLHOTO Tprbopa.
2. H3mepeHue pacCTOAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OmnpeneneHue pasMepoB MaIbIX TEI.
5. M3MepeHue Ttemmeparypbl IpU MOMOIIM >XKUJIKOCTHOIO TEPMOMETpa U
JaTYMKA TEMIEPATYPHI.

6. lIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAIBHOCTH IMOJIETA
HIapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, YeM OOJIbllIe BhICOTa
IycKa.

Paspneu 2. IlepBoHavanbHbIe CBEJACHUS 0 CTPOCHMHU BelleCTBA.

Crpoenue BemecTBa: aTOMbl W MOJEKYJdbl, HX pa3mepbl. OMNbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JIBrkeHnre dactul BemectBa. CBsI3b CKOPOCTH JIBMDKEHUSI 4YacTHUIl C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHUE Ta30B, MKUAKOCTEN M TBEPIBIX
(kpucTaIU4YecKnux) Tell. B3auMocBsi3b MeXay CBOWCTBAMH BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHHMSIX U MX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. Habmonenue nuddysun.



2. HaGmronenue ~ siBneHUil,  OOBACHSIOMIUXCS ~ TPUTSDKCHHEM WU
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aroMa METOAOM pPsloB (C  UCHOJIb30BAaHUEM

dboTorpaduii).
2. OnbIThI 110 HAOJIOICHUIO TETIOBOTO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJT MOJIEKYJISIPHOTO MIPUTSIKEHUSI.
Pa3nea 3. /IBuskeHue U B3auUMo/IeliCTBHE TeJl.
Mexannueckoe nBvKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpHU HEPABHOMEPHOM JBWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMoJencTBHE Tel Kak NPUYMHA
M3MEHEHHsI CKOPOCTM JBHXKEHMsA Tel. Macca kKak Mepa HHEpPTHOCTH Tena.
[InoTHOCTH BemecTBa. CBsA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJl B E€IUHHUIIC
00BéMa BellecTna.
Cwita Kak XapakTepucTHKa B3auMoAeuCcTBHs Tell. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ NOMOLIBIO NMHAMOMETpPA. SIBJI€HUE TATOTCHUS U CHJIA
TsokecTd. Chlla TSDKECTH Ha Ipyrux miaHerax. Bec tena. Heecomocts. CroxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIBKEHNS U TPEHUE NIOKOsA. TpeHue B IpUpOAE U TEXHUKE.
Hemoncmpauuu.
1. HabGmrogeHne MexaHMUeCKOro JIBUKEHHUS TeNa.
2. M3mepeHune CKOpOCTH NPSAMOJIMHENHOTO JBUKECHUA.
3. HaOmronenue siBeHUs HHEPUUU.
4. HaOmroneHne n3MeHEeHUs1 CKOPOCTH MPU B3aMMOJICHCTBUH TETI.
5. CpaBHEHHE Macc M0 B3aNMOJICHCTBUIO TEIL.
6. CrnoxxeHue cui, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamophuie padbomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHKEHHUs (IIapHKa B >KHJIKOCTH,
MOJIETU DJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jlajee).

2. OmpezeneHne CpeiHE CKOPOCTU CKOJNBXKEHHS Opycka WU ILIapuKa II0
HAKJIOHHOU ITOCKOCTH.
Onpenenenne MIOTHOCTH TBEPAOIO TENA.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (Iedopmaiun)
MPYXHUHBI OT MPUIIOKECHHOMN CHUJIBI.

5. OnbITBIL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIB)KEHUS OT
BECA TEJIA U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH M ra3oB.

Hasnenune. CriocoObl yMEHBIICHHS U yBEJIMUYEHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJEHUSI raza oT o0bEma, Temneparypsl. llepenaua paBieHUs
TBEPJBIMU TEJIaMH, KUIAKOCTAMU W razamu. 3akoH Ilackans. [lneBMatuueckue



MalMHbl. 3aBUCUMOCTb JAaBJIEHUS JKUIAKOCTH OT IIIyOMHBI. ['MIpocratnyeckuii
napanokc. Coobmaromuecs cocyabl. [ 'uapaBinueckue MEXaHU3MBI.

AtMocdepa 3emun u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHMS
BO3aAylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 M13MepeHus: aTMOCHEPHOTO TaBJICHHUS.

JlelicTBHE )KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJI0. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxomniaBanue.

Hemoncmpauuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBieHue nelcTBUS aTMOCPEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAOUIEH CHUJIBI OT 00BEMA MOTPYKEHHOM YacTH
TE€JIa ¥ IJIOTHOCTH KUJAKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.

8. YCIOBHE IJIaBaHUs TEJl: TUIaBAaHHUE WM MOTPYKEHHE TEN B 3aBUCUMOCTHU
OT COOTHOWIEHUS IJIOTHOCTEMN TENA U )KUIAKOCTH.

Jlabopamophuie padbomst u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJie OT 00bEMa NOrpyEHHOMU B
AKHUJKOCTh YaCTH TeJa.

2. OnpeneneHue  BBITAIKUBAIONIEH CWIbL, JICMCTBYIOIIEM Ha  TEJO,
IIOTPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CUIIbL, JEUCTBYIOLIEH HA TEJIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpITEI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHUJIBI,
NEHCTBYIONIE Ha TeJNO B JKUAKOCTH, OT O0bEMA NOTPYKEHHOU B
KUJKOCTb YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHHUE JIOAKA H
OIpEeJIeIIEHUE €€ TPYy30HOABEMHOCTH.

Paszgeua S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblYar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
«3onoroe mnpaBuno» Mmexanuku. KIIJI mpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUUANbHAs DHEPTHUS.
[IpeBpalieHre 0OTHOTO BU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.

Hemoncmpauuu.
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1. I[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomovt u onvimot.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS TIPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAIBHOM MTOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PAaBHOBECHS pblUara.

3. M3mepenue KII/] HaKI0HHOM IJIOCKOCTH.

4. M3ydeHue 3aK0HA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue (pu3NKM HA ypOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUsl HAIIPaBJICHO

Ha JOCTIKCHHUE JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX
pe3yJIbTaTOB.

B pesynbrare nzyuenus puU3MKu Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus

y oOyuaronierocst 0yayT copMHUpOBaHbI CIECAYIONINE JTUYHOCTHBIC PE3yJIbTaThl B
JacTH:

1) IaTPHOTHYECKOT0 BOCIIMTAHUS:
— MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3MUeCcKOl HAyKU;
— [IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;
2) rpa:KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:
— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 0OCYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX MpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHHEM
JTOCTUKEHUN (PUUKY;
— OCO3HaHHME BaXHOCTHU MOPAJIbHO-dTUYECKUX MPHUHIMUIIOB B JESITEIHHOCTH
YYEHOT0;
3) 3cTeTU4eCKOro BOCIIUTAHMS:
— BOCHPHUITUE ICTETUUYECKUX KAYeCTB (PU3MUECKOM HAyKH: €€ TapMOHHYHOIO
MOCTPOEHMUS], CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'O NMO3HAHMS:
— OCO3HAaHUE IEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOIO0 HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIISIOLIECH
KYJIBTYPBI;

pa3BUTHE HAYYHOM JI0O03HATEIBHOCTH, MHTEpeca K HCCIEI0BATEIbCKON
NEeATEeIbHOCTH;
5) ¢opvMupoBaHus  KyJbTYpPbl 3A0POBbS H  JIMOLMOHAJIBHOIO
0J1aroNnoJIy4ns:
— OCO3HaHHME IIEHHOCTH Oe30MmacHoro obpa3a KU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEJCHUS Ha



TPAHCIIOPTE, Ha JOPOrax, C AIEKTPUUYECKHUM U TEIUIOBBIM O0OpPYJOBaHHUEM B
JOMAIIHUX YCIIOBHSIX;

— chopmMupoBaHHOCTh HaBbIKa pediieKCUHM, MpU3HAHUE CBOETro IIpaBa Ha
OIIMOKY U TAaKOTO e MpaBa y APYyroro 4eaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU NPaKTHUUECKUX 3ajad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHW3allii, TOpojJia, Kpas) TEXHOJOTUYECKON U
COIMAJIbHOW HAIpaBJICHHOCTH, TPEOYIOMHUX B TOM YHCIe U (U3HYECKUX
3HaHUM;

— MHTEpEC K MPAKTUYECKOMY M3YyUYEeHUIO Npodeccuii, CBI3aHHBIX ¢ (PU3UKOMH;

7) 3KOJOTrH4eCKOTr0 BOCIIMTAHUSA:

— OpHUEHTallMs Ha MpPUMEHEHHE (PU3MYECKUX 3HAHUMN JJIA pelieHus 3aaad B
00JaCTH OKpY’KAIOIIeH Cpenbl, IUIAaHUPOBAHUS TIOCTYNIKOB U OICHKH UX
BO3MOKHBIX MTOCHEACTBUN JIJIs1 OKPYKAIOLIEH CPE/IbI;

— OCO3HAHHUE TJIO0ATHHOTO XapaKTepa IKOJIOTUYECKUX MpoOJieM U MyTed uX
peleHus;

8) ajanTanum K M3MEHSIIOIUMCSl YCJOBHMSIM COIMAJIBHOW W NPUPOIHOM
cpeabl:

— HNOTpeOHOCTh BO B3aUMOJCHCTBUU TMPU BBINOJHEHUH UCCIEAOBAHUN U
POEKTOB (hM3UYECKOM HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

— TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NESATENbHOCTD;

— OTPeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM unciie (OPMYIUPOBAThH
UJIeU, IOHSTHUS, TUTIOTE3bI O (PU3UUYECKUX OOBEKTAX U SABJICHUSX;

— OCO3HaHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIaCTH
bu3uKy;

— IUIAHUPOBAHHME CBOETO PA3BUTHS B MPUOOPETCHHH HOBBIX (HU3UUYECKUX
3HAHUM;

— CTPEMJICHHE aHAJTM3UPOBATH U BBISBIISATH B3aUMOCBSI3H MPUPOIBI, OOIIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOJIL30BAHUEM (DU3NUECKUX 3HAHUI;

— OLICHKA CBOMX JIEUCTBUM € Yy4E€TOM BIMSHUSA Ha OKPYKAIOIIYI0 Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MTOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B pesynbraTe ocBOeHHs mporpamMMbl MO ()U3MKE HAa YPOBHE OCHOBHOIO

oOmrero oopa3oBanus y o0ydaromnierocsi OyayT copMUpoOBaHBI MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIOUYAIONINE I03HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHbIC IEHCTBUS,



KOMMYHUKATHBHBIE  yHUBEPCAJIbHBIE  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIE
yHUBEpCAIbHbIC yUeOHBIE IEHCTBHUS.

Ilo3naBaTe/ibHBIE YHuBEpPCaJAbHLIC yqeﬁmﬂe I[eﬁCTBHH

Ba3oBble Jjornueckue JelicTBUA:

BBIBJSITh M XapaKTePU30BaTh CYIIECTBEHHBIE TNPU3HAKKM OOBEKTOB
(sBNIEHUN);

YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KJIACCU(PUKALNUUA, OCHOBAHMS IS
0000IIeHHS U CPaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B pacCCMaTPUBAEMBIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSM;
BBISIBJISITH  TTPUYMHHO-CJICICTBEHHBIE CBSI3M TPU HM3yUYEHUU (PU3UUECKHX
SBJICHUH U MPOLIECCOB, J€JaTh BBIBOJBI C UCIOJIb30BAHUEM JI€TyKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aWMOCBS3SIX
($u3NYECKUX BEJTUYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOU (Qu3nyeckon
3aJaun (CpaBHEHHE HECKOJIbKMX BApUAHTOB pEIICHUs, BbIOOp Hanboiee
MOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

Bba3oBble ucciieaoBare/ibCKue 1eCTBUA

HCITOJIB30BATh BOMIPOCHI KaK UCCIIE0BATEIIbCKUN HHCTPYMEHT TTO3HAHNS,
MIPOBOJIUTH 10 CAMOCTOSITEIPHO COCTABIIEHHOMY TUTAHY OIBIT, HECIIOKHBIN
(bu3NYEeCKUl IKCIIEPUMEHT, HEOOJbIIOe HCCIeA0BaHNEe (PU3UYECKOTO
SIBIICHUS;

OIICHWBATh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU DKCIICPUMEHTA,;

CaMOCTOATENHEHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHHS,

MPOTHO3UPOBATh BO3MOXXHOE JaJIbHEWIIee pa3BUTHE  (HUIUICCKUX
MPOIIECCOB, a TAKXKE BBIIBUTATH MIPEAMOIOKEHUS 00 MX PA3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSATH Pa3IU4YHbIe METOAbl, MHCTPYMEHTBI U 3alpPOCHI NPU MOUCKE U
orOope MH(POPMALMM WA JaHHBIX C YYETOM MPEI0KEHHOW y4eOHOU
(dbu3nYecKon 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3TUYHBIX BUIOB U OPM MPEICTABICHHUS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMANBHYIO (OpMYy MpeicTaBlICHUS
uHbOpMallMl M WUIOCTPUPOBATh pelIaeMble 3a7aud  HECIO0XHBIMU
CXE€MaMH, HarpaMMaMi, MTHOU rpauKoi 1 UX KOMOUHALUSMU.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



B XO7le OOCYXIEHHUS y4eOHOro MaTepualia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMBbI U
BBICKA3bIBaTh HJIEH, HALIEJIEHHbIE HAa pELICHUE 3aJadd U MOJJep>KaHue
0arokenaTeaIbHOCTH OOIICHUS;

COMOCTABIISATh CBOM CYXKIEHUS C CYXKIACHUSAMU JPYIMX YYacCTHUKOB
auanora, oOOHapy>KMBaTh pa3iNyune U CXOJCTBO MO3UILINN;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
MyOJMYHO MPEACTABIATh PE3YJIbTAThl BBIIOIHEHHOTO (DU3UUECKOTO ONBITA
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM paboThl MpU PEIIEHUU KOHKPETHOW (hU3HMUECKOM
npoOIeMBl;

IIPUHUMATh LIEJIM COBMECTHOW JESTEIIbHOCTH, OPraHW30BbIBATH JACHCTBUS
no €€ JOCTHXEHHUIO: pAaCIpeAesaTh poJid, OOCYXAaTb IPOLECChl U
pe3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJIEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPABJICHUIO W KOOPIHWHHUPYS CBOM JEUCTBHUS C JPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENIBHO C(POPMYITHUPOBAHHBIM YUaCTHUKAMHU B3aUMOJIEHCTBHSL.

PeryasiTuBHbIE YHHMBepcaJbHbIE YueOHbIE qeiCTBUSA

Camoopranusanus:

BBISIBIISITh MPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYalHsIX, TPEOYIOIINX
IS perieHus: GU3NYeCKUX 3HAaHUM;

OPUEHTUPOBATBCS B  PA3NMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOIUMBUOYaIbHOE, NPUHATHE PELICHUS B TpyMIe, NPUHATUE PEIICHUMN
rpynmnoi);

CaMOCTOSITENIFHO COCTaBJISITh AITOPUTM pelIeHUs (PU3MUECKON 3aauu WU
IUIaHa MCCIEAOBAaHUSA C Y4ETOM HMEIOLIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apr'yMEHTHPOBATH IIpeijlaraéMble BApUAHTBI PEILCHUI;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJIb, 3MOIII/IOHaJILHLIﬁ HHTECJJICKT.

JlaBaTh aJICKBATHYIO OLICHKY CUTYyallUH U IIpeularaTh IUIaH €€ U3MEHECHUS,

OOBSICHATh NPUYUHBl  JOCTHKEHUS  (HEIOCTHXKEHHUS]) Ppe3ysibTaToOB
JesTeNbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIE B XOJ BBIIOJHEHHUS
¢u3nyecKoro MCCIEIOBAaHMA WM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCSA CUTYyallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEH;



OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIM U YCIOBHUAM;

CTaBUTb ce0sl HA MECTO JPYroro 4esjoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JAPYIrOro;
MIPU3HABATh CBOE MPABO Ha OIIMOKY NP PEIICHUH (PU3HYECKUX 3a7a4d WIn
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYIroro.

NPEAMETHBIE PE3YJIBTATHI

K koHIy 00yueHus B 7 Kjacce peAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

WCIIOJB30BaTh  TOHATHUA: (U3MYCCKHME H  XUMHYECKHUE  SBJICHUSA,
HaOJII0JICHHE, SKCIEPUMEHT, MOJeib, TUIOTE3a, CAMHUIIBI (PU3MYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHble COCTOSIHUS BellecTBa (TBEpAOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYECKOe JBHKEHHE (PaBHOMEpPHOE,
HEpAaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOpUs, PaBHOACHCTBYIOIIAS
cuia, nedopmanus (ympyras, TIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuyath siBiaeHUS (auddys3us, TEIIOBOE IBMIKEHHUE YACTHI] BEIIECTBA,
pPaBHOMEpPHOE  JIBUKCHHE, HEpPAaBHOMEpPHOE  JIBUXKCHHE, HWHEpIHUS,
B3aUMOJICHCTBHUE TEJI, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHOW OCHIO
BpallleHUsI, Tepeaada AaBjieHUs TBEPABIMU TeJNaMH, KUIKOCTIMU U
razamy, atMocdepHOe JaBleHWE, TUIABaHUE TeEN, IPEBPAIICHUS
MEXaHMUYECKON SHEpPruu) IO ONHUCAHUI0 MX XapaKTEPHBIX CBOWCTB WM Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX  (DU3WUYECKUX  SBJICHUU B
OKpY’>KalolleM MHpE, B TOM 4HCiIe (PU3UYECKHUE SIBJICHUS B MPUPOJIE:
MPUMEPBI IBMOKEHUS C Pa3IMYHBIMH CKOPOCTSMH B JKMBOM M HEXKHBOM
MpUpojie, ACUCTBHUE CHJIBI TPEHHUS B IPUPOJEC M TEXHUKE, BIUSHUE
aTMOc(EepHOro JaBJCHUs Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phIUaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOIUTh MPAKTUICCKYIO 3a7a4y B YUCOHYIO,
BBIJICJIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUECCKUX SBIICHHIA;
OMHUCHIBATh U3yYCHHBIC CBOMCTBA T U (PU3MYECKUE SIBJICHUS, UCTIOJb3YS
¢dbuzmyeckre BeIMUYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTb, CPEMIHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIA TSIKECTH, BEC
Tella, Cujla TPEHUs, MAaBieHHE (TBEPAOro Tejla, >KUIKOCTH, Trasa),
BBITAJIKUBAIOIIASI CUJIa, MEXaHW4YecKass paboTa, MOIIHOCTh, TJICYO CHIIBI,
MOMEHT CWIbl, KO3(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KHHETHYECKass W TOTCHIMAIbHAS DHEPTUs), MPU ONHUCAHUHA TPABUIHHO
TpakToBaTh  (U3WUYCCKHH  CMBICI  HMCIOJB3YEMBIX  BEIMYHH, HX
0003Ha4YeHUsI W E€AUHUIIBI (U3UYCCKUX BEJIWYWH, HAXOJIUTh (POPMYJIBI,



CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIB3Ys MIpaBUjia CIOXKEHUs CUi (BJIOJb OJHOUM MpsiMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBecusi pblyara (0J0ka),
«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEPruu, NpU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHa H
3aMKMCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPHEHTHUPOBAHHOIO XapakTepa:
BBISIBIISITh NIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE U3 1-2
JIOTMYECKUX IIaroB ¢ ONopoil Ha 1—2 H3y4eHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, (PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiaTth pacu€THble 3adayd B 1—2 JACUCTBUS, HUCIOJIb3Yys 3aKOHbI U
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BETWYMHBI: Ha OCHOBE aHalv3a
YCIJIOBHS 3a/1a4 3alUChIBaTh KPAaTKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BEJIMYMHBI B (OPMYJIbI U TPOBOAUTH Pacu€Thl, HaXOJIUTh CIPABOYHBIC
JTaHHbIe, HEOOXOAUMBIE NIJIsl PEIICHUsS 3a]]a4, OLIEHUBATh PEATUCTUIHOCTD
MOJTy4YeHHOU (PU3UUECKOI BETUUUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO PEMIUTh MpPHU I[TOMOIIH
(bu3nYECKUX METOA0B, B OIIMCAHUU UCCIIEI0BAaHUS BBIIEIATH POBEPSIEMOE
npeanosjgoxkeHue  (TUNOTe3y),  pa3iuyaTh M HHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaxXOJWTh OIIMOKA B XOJI€ OIbITa, JAeNaTh
BBIBOJIBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SBJICHUN WU
bu3nYecKux CBOWCTB TEN: dbopmynrpoBaTh MIPOBEPSIEMBIEC
MPEANOI0KEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMS,
3aMMCBIBATH XOJ1 ONBITA U (DOPMYJIMPOBATH BBIBOJIBI;

BBIIIOJIHATh MPSMbIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MAacChl Telna,
o0béMa, CHJIBI M TEMIEpaTypbl C HCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUs TPUOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANUTDH MCCIIEAOBAHNE 3aBUCUMOCTH OJHOM (PM3MUYECKOI BEIMUUHBI OT
JIpYro C HCIOJIb30BAHUEM TMPSIMBIX H3MEPEHHM (3aBUCUMOCTH IYTH
PaBHOMEPHO JBIKYLIErocs Tela OT BPEMEHU [BMXKEHUS TENa, CHIIbI
TPEHUS CKOJIBLKEHUS OT Beca TeJla, KauecTBa 00padOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJ, CUIIBI
YOPYTOCTH OT YJUIMHEHHS MPY>KUHBI, BHITAIKUBAIOIIECH CUIIBI OT 00bEMa
MOTPYKEHHOW YACTHU TeJA U OT IUNIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT TIIyOHHBI, HA KOTOPYIO MOIPYXKEHO TEJ0, YCIOBUN
IUTaBaHMSI TeJl, YCJIOBUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B



MJIAHUPOBAHUM  Y4YEOHOTO HCCIIEIOBAaHUSA, COOMpAaTh YCTAaHOBKY U
BBITIOJTHITh WU3MEPEHHUsI, CIEAysl TPEIJIOKEHHOMY IUIaHy, (PHUKCHpOBATH
pe3ynbTaThl IMOJYYEHHON 3aBUCUMOCTH (DH3WYCCKUX BEJIWYUH B BHUIE
MPETOKEHABIX TaOMUIl U TpaduKOB, JeIaTh BBIBOABI IO pe3yJbTaTaM
MCCJIeIOBAHNUS,

MPOBOJNTH KOCBEHHBIC H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIIECTBA JKUIKOCTH M TBEPAOrO Tejla, CHJIA TPEHHUS CKOJIBKCHHS,
JTaBJICHUE  BO3/AyXa, BHITAIKUBAIOIIAS CWIa, JCHCTBYyIOIas  Ha
MOTPYKEHHOE B IKUIKOCTh TeNo, KO UIIMEHT TOJIE3HOTO JACHCTBUS
NPOCTBIX MEXaHU3MOB), CIeAys TNPEUIOKCHHOH WHCTPYKIUH: TIPH
BBITIOJIHCHUH HW3MEPEHHH COOMpPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAUCHHE HCKOMOW BEJIMYUHBI,

coOJII01aTh MIpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOPHBIM
000py/TI0BaHUEM;

yKa3bIBaTh MPUHIINAIBI JCHCTBUS TPHOOPOB W TEXHHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETP, IUHAMOMETp, COOOIIAIOUIUECS COCYJbI, OapoMeTp,
phIuar, MOJABUKHBIN W HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKkTepu30BaTh MPUHIMIBI JEHCTBUS MW3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMHUCAaHUSA (B TOM YHCIE:
MOAIINAITHAKY, YCTPOHWCTBO BOJIONPOBOJA, THAPABIWYECKHA TIpecc,
MaHOMET], BRICOTOMED, TOPITHEBON HACOC, apeOMETP), UCTIOIb3Ys 3HAHUS
O CBOMCTBaxX (U3NYECKUX SBICHUN U HEOOXOIAMMBIE PU3NICCKUE 3aKOHBI,
1 3aKOHOMEPHOCTH;

MPUBOANTh  TNPUMEPHl  (HAXOAUTh  WHGMOpPMAIMIO O  TPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KHU3HU 11 oOecrieueHus: 6€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COONIOIACHUS
HOPM JKOJIOTHUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH CpeJIe;

OCYIIECTBJIATH OTOOpP WCTOYHMKOB uH(popmaruu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOUCKOBBIM 3aIPOCOM, HA OCHOBE MMEFOIIIHXCS
3HAHMK W TYyTEM CpaBHEHUS Pa3IUYHBIX HCTOYHUKOB BBIICIATH
uH(OpPMAITHIO, KOTOpas SBISICTCS MPOTHBOPEYMBON WM MOXKET OBIThH
HEJ0CTOBEPHOMU;

WCIIONIb30BaTh MPH BBIMOJIHCHUN YYEOHBIX 33aJ[aHU HAYYHO-IIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COJEP)KAaHMs, CIPAaBOYHBIC MaTepHAIIbI,
pecypchl cetn MaTEpHET, BIageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MHCHMEHHBIC U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(pOpMAIMKU (HU3UIECKOTO COACPKaHUSA, B TOM
quciie MyOJINMYHO NejaTh KpaTKHE COOOIIEHHUS O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX WCCIENOBAHWN, MPH OSTOM TPAMOTHO HCIIOIH30BAThH



W3YYCHHBIM TIOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN pacrpeacssiTh
00SI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMU 3a/lauaMmH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.
TEMATHYECKOE IINTAHUPOBAHUE

« 7KJIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne | HammeHoBaHue
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MMO3HAHUSA 6194
Hroro no paszneny 6
Pa3nes 2. IleppoHayabHbIe CBeJeHHSI O CTPOCHUM BellecTBa
Crpoenne but6mmoreka [{OK
2.1 1 https://m.edsoo.ru/7f41
BEILIECTBA 6104
JB>xeHue u bubnuoreka [JOK
2.2 B3aHMOJICHICTBHE 2 1 https://m.edsoo.ru/7f41
YacTHUI] BEIIECTBa 6194
ArperatHbie bubnmnoreka [JOK
2.3 COCTOSIHUSI 2 1 https://m.edsoo.ru/7f41
BEILLIECTBA 6194
Hroro no pasneny 5
Paznen 3. /IBuskeHue U B3aUMOIeliCTBHE TeJl
MexaHnuueckoe bubmorexa [JOK
3.1 3 https://m.edsoo.ru/7f41
JIBDKCHUE 6104
Visepus, Macca but6mmoreka [{OK
32 ’ ’ 4 1 https://m.edsoo.ru/7f41
TJIOTHOCTH 6104




but6mmoreka [JOK

33 Cwuma. Bugbr cun 14 1 2 https://m.edsoo.ru/7f41
6194
Hroro no pazneny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
JlaBnenue.
[Iepenaua
ABJICHUS bubmuorexa [JOK
4.1 TBEPABIMU 3 https://m.edsoo.ru/7f41
TEJIaMH, 6194
KUIKOCTAMHU U
razamu
Tasnexme but6mmoreka [{OK
4.2 5 https://m.edsoo.ru/7f41
KUIKOCTH 6104
but6mmoreka [JOK
AtmocdepHoe
4.3 ™ochepn 6 https://m.edsoo.ru/7f41
JIaBJICHUE 6194
[eiicTBue
KHITKOCTH H Ta3a but6mmoreka [JOK
4.4 N 7 1 3 https://m.edsoo.ru/7f41
Ha TOTPYKEHHOE B 6194
HUX TEJIO
Hroro no pasneny 21

Pa3nes 5. PaGora n MOIHOCTD. JHeprus

PaGora i bubmuorexa [JOK
5.1 3 1 https://m.edsoo.ru/7f41
MOIIHOCTb 6104
ToocThie but6mmoreka [{OK
5.2 P 5 1 https://m.edsoo.ru/7f41
MEXaHU3MBbI 6104
Mexanuueckas Bubmuorexa LOK
5.3 4 1 1 https://m.edsoo.ru/7f41
SHEPrus 6104
Hroro no pasneny 12
PesepBHoe Bpemst 3
OBUIEE
KOJIMYECTBO
YACOB IO 08 3 14
[TPOTPAMME
IMOYPOYHOE IIVIAHUPOBAHUE
Ne Tema ypoka KoanuecTBo yacon DJIeKTPOHHbIE
n/ Bcer | KoHTpoabHBI | Mpakr | UHppoBbIE




e padoThbI

padoTt
bl

oOpa3oBaTe/ibHbIE
pecypcsbl

®dusnka — HayKa o
npupoje. SIBneHus
TIPUPOIBI.
dusnyeckue
SIBJICHUS

MexaHuueckue,
TEIJIOBLIC,
ANEKTPUUECKHUE,
Mar"HuTHEIE,
CBETOBBIE, 3BYKOBBIE
SIBIICHUS

dusnyeckue
BEJIMYMHBI U UX
U3MEpEHHE.
JlaGopaTopHas
pabota
«Onpenenenue
LIEHBI JIeJICHUs
npubopa»

0,5

Ypok-uccnenoBaHue
"U3mepenue
TeMIIepaTypbl IPH
HIOMOILU
KHUJIKOCTHOTO
TEPMOMETpPA U
JaTYuKa
TeMneparypbl"

EcrecTBeHHOHAy4H
BIM METOJ
MMO3HAHMS.
Omnwncanue
(U3UIECKUX
SIBJICHUM C
IIOMOILBIO MOJIeNEH

bu6mmoreka [IOK

https://m.edsoo.ru/ff09{7

2a

Ypok-uccnenoBanue
"IIpoBepka
TUIIOTE3bI:
JAJILHOCTH ITOJIETA
[1apuKa, MymeHHOro
TOPU30HTAILHO, TEM
0omblIE, YeEM
OoJbIIIE BRICOTA
mycka"

Crpoenue

bu6mmorexa [JOK




BCIICCTBA. OHBITLI,

JOKAa3bIBAIOIIIHE https://m.edsoo.ru/ff09fe
TUCKPETHOE Oa
CTPOCHHUE BEILIECTBA
JIBHsKeHHE YaCTHIY bubmuoreka [JOK
8 https://m.edsoo.ru/ff0a01
BEIIIECTBA 3e
Ypok-uccnenoBanue
«OMNBITEI IO
9 HAOJIIOICHUTO
TEIJI0BOrO
PaCIIUPEHHS Ta30B»
Arperarssle
10 COCTOSIHUS
BEIISCTBA
BzaumocBsI3b
MEXy CBOMCTBAMH
BEIIIECTB B Pa3HBIX
T — bu6mmoreka [IOK
11 https://m.edsoo.ru/ff0a03
COCTOSIHUSIX U UX 73
aTOMHO-
MOJIEKYJIIPHBIM
CTPOCHHEM.
MexaHndeckoe
JIIBIOKEHUE. bu6morexa [JOK
12 PaBHOMEpHOE U https://m.edsoo.ru/ff0a05
HEpaBHOMEpPHOE c6
JIBIKCHHE
CKopocT®. bu6mmoreka [IOK
13 https://m.edsoo.ru/ff0a07
Enuuunie ckopoct 9c
Pacuer mym 1 bubmuoreka [JOK
14 https://m.edsoo.ru/ff0a0a
BPEMEHU JIBUKEHUS o4
Wnepuus. 3akoH
WHEPIUH.
BszaumopeiictBue bu6mmoreka [IOK
15 TeJl Kak MpUYUHA https://m.edsoo.ru/ff0a0c
W3MEHEHHS 10
CKOPOCTH JIBFDKCHHS
Ten
IInoTHOCTH
BemiecTBa. Pacuer bu6mmoreka [JOK
16 Macchl B 00beMa https://m.edsoo.ru/ff0a0f
Tela 10 ero ce
IUIOTHOCTU
17 JlaGopaTopHas




pabora
«Omnpenenenue
INIOTHOCTH
TBEPAOTO TEIA»

18

Pentenne 3amau 1o
teme "IlmoTHOCTD
BemiecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al2
3c

19

Cuira xak
XapaKTepPUCTUKA
B3aUMOJCHCTBUS
ten. Cuna
YIOPYrocTtu. 3aKOH
I'yka

20

JlaGopaTopHas
pabora «M13y4enune
3aBHCUMOCTH
pacTsHKeHUs
(nedopmarun)
IPY>XAHBI OT
MIPUIIOKEHHON
CHJIBDY

21

SIBneHue TATOTEHUS.
CuJia TSKeCTH

22

CBs13b MEXly CUIION
TSKECTH U Maccoi
Tena. Bec Tena.
Pemenwne 3ama4d mo
teme "Cuia
TsDKeCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al7
78

23

Cuta TSDKeCTH Ha
JIPYTUX MJIAHETaX.
duzngeckue
XapaKTEePUCTUKHU
IUIAHET

bu6mmorexa [JOK
https://m.edsoo.ru/ff0al5
02

24

N3mepenue cuil.
Junamomerp

bubmnoreka IJOK
https://m.edsoo.ru/ff0al8
cc

25

Bec Tena.
HeBecomocTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al7
78

26

CrnosxxeHue 1Byx
CHJI, HAaIIPABJICHHBIX
0 OJTHOW MPSIMOA.
PaBHopelicTByrOIIAs
cun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ala
70

27

Pemienue 3aga4d mo




TEME
"PaBHOnelicTBYIOIIA
s cun"”

28

TpeHue CKONbKEHUs
U TPEHUE I1OKOS.
Tpenue B ipupone u
TEXHUKE

bu6morexa [JOK
https://m.edsoo.ru/ff0alb
9¢

29

JlaGopaTopHas
pabota «M3yuenue
3aBUCUMOCTH CHUJIBI
TPEHUS CKOJIBKEHUS
OT CHJIbI IaBJICHUS U
Xapakrepa
CONPUKACAIOIIUXCS
ITOBEPXHOCTEID)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alc
c8

30

Pemienue 3aga4d Ha
omnpeaeeHue
PpaBHOAECHCTBYIOLIEH
CHUJIbI

31

Pemmenue 3amau no
Temam: «Bec Tenay,
«I'papuueckoe
HU300paKeHHUE CHITY,
«CubDy,
«PaBHOAEHCTBYIOIIA
ST CHIDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ald
e0

32

KoHntponbHas
paboTa 1o Temam:
«Mexannueckoe
JBUKECHHEY,
«Macca,
TUIOTHOCTBY, «Bec
Tenay,
«I'padpuueckoe
MU300paKeHHUE CUIY,
«Cutb»

33

JaBnenune. CriocoOb1
YMEHBIIICHUS U
YBETHUCHUS
JTaBJICHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20
ab

34

JlaBeHue rasa.
3aBHCHMOCTD
JIaBJICHMS ra3a OT
00BEMa,
TEeMIIepaTypbl

bubmnoreka IIOK

https://m.edsoo.ru/ff0a23
76

35

[lepenaya naBienus
TBEPJIBIMU TEJIAMH,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25




KHUIKOCTAMHU U

razamy. 3aKoH b0
ITackans
JlaBneHue B
JKHUJIKOCTH U Tase, bu6mmoreka [JOK
36 BBI3BAaHHOE https://m.edsoo.ru/ff0a27
JNEUCTBUEM CHUIIBI 18
TSKECTH
Pentenue 3amau mo
TeMme «/laBnenue B Bubmiorexa IJOK
37 https://m.edsoo.ru/ff0a28
JKMIKOCTH U rase. 2%
3akoH ITackais» T
Coobmarormecs bubmuoreka [IOK
38 https://m.edsoo.ru/ff0a29
cocyabl 70
R — bu6morexa [JOK
39 https://m.edsoo.ru/ff0a3 1
npecc 36
MaHoMeTpBI.
40 IlopuiHeBoi
SKUAKOCTHBIM HAcoC
ATtMmocdepa 3emiu.
[TprunnbI
CyIIECTBOBaHUS
S
41 https://m.edsoo.ru/ff0a2b
3aBHCUMOCTh 54
aTMOC(epHOro o
JIaBJICHHS OT
BBICOTBI HaJT
YPOBHEM MOps
Bec Bo3ayxa. bu6nuoreka [JOK
42 ATtmochepHoe https://m.edsoo.ru/ff0a2b
JaBJICHHE Sa
UN3zmepenne
ATMOCHEPHOTO bubnuoreka LIOK
43 https://m.edsoo.ru/ff0a2d
naBieHus. OmbIT a8
Toppuuennu o
3aBHCHMOCTD
atMocdepHOro bubmuorexa [JOK
44 JaBJICHUS OT https://m.edsoo.ru/ff0a2f
BEICOTHI HaJI c4
YPOBHEM MOpPS
45 BbapomeTp-anepoun. bubnuoreka [JOK

ATMocdepHoe
JIaBJICHUE Ha

https://m.edsoo.ru/ff0a2f
c4




Pa3JIMIHBIX BBICOTAX

46

Pemenue 3amau mo
Teme "
ATMocdepHoe
nasieHue"

47

JlericTBUE KUAKOCTH
W rasa Ha
MOTPY>KEHHOE B HUX
Teno. ApxumeoBa
cHa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a32
76

48

JlaGopaTopHas
pabota
«Onpenenenue
BBITAJIKUBAIOIICH
CHUTHI,
JICUCTBYIOILEH Ha
TEJO0, MOrPyKEHHOE
B KHJIKOCTB)

Bbu6morexa [JOK
https://m.edsoo.ru/ff0a33
fc

49

JlaGopaTopHas
pabota mo Teme
«HccnenoBanue
3aBHCUMOCTH Beca
Tesa B BOJE OT
00bEMa
MIOTPY>KEHHOMU B
KHUJIKOCTh YacTH
Tea

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a35
14

50

[1naBanue Tea

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a
96

51

JlaGopaTopHas
pabora
"KonctpyupoBanue
apeoMeTpa WiH
KOHCTPYUpPOBaHUE
JIOJIKU U
omnpeaeneHue eé
rpy30H01bEMHOCTH"

52

Pemenue 3agad mo
TeMmaMm: «IlimaBanue
CYJOB.
Bo3snyxomiaBanue»,
«/JlaBneHue TBEpIbIX
TEN, )KUAKOCTEH 1
ra3oB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a36

54

53

KonTponbHas
paboTta 1o Teme




«JlaBneHue TBEepABIX
TeJ, )KUJIKOCTEH 1
ra3oBy»

Mexanndeckas Bubmiorexa OK
54 https://m.edsoo.ru/ff0a3f
paboTta 2
MOIIHOCTE. bu6morexa [JOK
55 E nuaums: https://m.edsoo.ru/ff0a3f
MOII[HOCTHU 82
Ypok-uccnenoBaHue
"PacuéT MontHoCTH,
56 pa3BHUBaeMOM Npu 1
HoabEMeE 0
nectHuIe"
IIpoctslie
57 MeXaHM3MBbI. Prraar.
PaBHoBecue cui Ha
peIyare
Prruaru B TEXHUKE,
OBITY U TIpUpPO/IE.
JlaboparopHnas
a60Ta bu6mmoreka [IOK
58 p 0.5 https://m.edsoo.ru/ff0ad47
«HccnenoBanue %e
YCIIOBHI
paBHOBECHS
pbIyara»
Pemenue 3aga4d mo
TeMe «Y CIOBHS bubmorexa [IOK
59 https://m.edsoo.ru/ff0a48
paBHOBECHSI a6
phIuara
Koadpdunuent
IOJIE3HOTO IEUCTBUS
MEXaHH3Ma.
60 JlaGopaTopHas 0.5
pabota «3mepenue
KIIJI nakioHHOM
INIOCKOCTH
Pemrenue 3amaq mo bu6mmoreka [IOK
61 teme "Pabora, https://m.edsoo.ru/ff0adc
MoIHocTh, KIT/I" 48
Mexannueckas
SHEPIHUs. bubnmoreka [JOK
62 Kunernueckas u https://m.edsoo.ru/ff0a42
MMOTEHIIMAIbHAS 32
SHEprus
63 3aK0oH COXpaHEHUSs bubnuorexa [JOK




MEXaHUYECKOMI
SHEPTUHN

https://m.edsoo.ru/ff0a43
60

64

VYPOoK-3KCIIEpUMEHT
10 TEME
"JKcrepuMEeHTaIbH
0€ ONpECIICHUE
M3MCHCHHS
KHHETUYECKON 1
MMOTECHIINAITEHON
SHEPTUH MPHU
CKAaTBIBAaHMH TeJIa IO
HAKJIOHHOM
IUIOCKOCTH"

65

KonTponbHas
pabota mo Teme
«Pabota n
MOIITHOCTb.
OHeprus»

66

Pe3epBHbIii ypoK.
PabGoTa ¢ TekcTamu
10 TEME
"MexaHn4ecKoe
nBmxenue"

bu6mmoreka [HOK
https://m.edsoo.ru/ff0ade
eb

67

Pe3epBHbIii ypoK.
PabGota ¢ Tekcramu
o TeMe " JlaBrenne
TBEPIBIX TET,
JKUIKOCTEN U razoB"

bubmnoreka IIOK
https://m.edsoo.ru/ff0a4ff
e

68

Pe3epBHBIit ypoOK.
PabGoTa ¢ Tekcramu
o teme "PaborTa.
MOIIIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

68

14

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA




.M. Ilepeimkun, A.W. IBanoB, YueOnuk ®dusnka 7 kiace, «IIpocserienue,

M., 2024

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET: buoauoreka IIOK



